Background Single questions on self-reported morbidity are commonly used in social or health surveys. It has been suggested that these may underestimate socioeconomic gradients in health because more disadvantaged social groups may have higher thresholds for defining illness.
Introduction
Gradients in mortality and morbidity by socioeconomic status (SES) have consistently been observed in all developed countries: persons with lower SES have poorer health and are more likely to die early, this relationship being a graded one across SES groups. 1, 2 In assessing the prevalence of ill health by individual or area SES, simple self-reported measures of chronic illness are often preferred to mortality rates. This is because: accurate estimates of mortality rates may only be available around the time of national censuses, which provide denominator data by sociodemographic variables (whereas self-reported illness and SES data can be collected by postal or interview surveys); chronic illness is a better marker of need for health care resources; and mortality rates are low at younger ages. Chronic illness (health status) is usually preferred to measures of acute or recent illness 1 MRC Social and Public Health Sciences Unit, 4 Lilybank Gardens, Glasgow G12 8RZ, UK. 2 Centre for Healthcare Randomised Trials, Health Services Research Unit, Polwarth Building, University of Aberdeen, Foresterhill, Aberdeen AB25 2ZD, UK.
(health state) because it is assumed to measure more stable characteristics of individuals and to provide better estimates of need for care. 3 In Britain the most widely used questions are one on long-standing illness (LSI), used in the General Household Survey (GHS) since 1972, 4 and one on limiting long-term illness (LLTI) first used in the 1991 census. 5 Both questions produce marked socioeconomic gradients and variations between small areas and regions: for example, in 2002 rates of LSI varied from 25% among those in households headed by a higher professional to 44% among those in households headed by a worker in a routine occupation. 4 It has been suggested that responses to such questions may be influenced by social factors. An analysis of LLTI measured in the 1991 census found that after taking into account a wide range of sociodemographic variables, residents in Wales overreported LLTI while residents in Scotland underreported it, suggesting that there may be regional/cultural differences in proneness to claiming limiting illness. 6 Rates of LSI have increased steadily in the GHS (from 21% in 1972 to 35% in 2002) during a period of declining mortality rates, leading to the suspicion that thresholds for reporting LSI may be changing. 4 It has variously been suggested that gradients in LSI or LLTI might overestimate or underestimate socioeconomic gradients in the burden of disease. Responses to an LSI question asked in face-to-face home interviews in Finland were compared with the results of a health examination at a mobile clinic. Controlling for sex and age, there was more 'overreporting' among lower educational groups, and the authors suggest that the health interview method might, therefore, lead to overestimates of socioeconomic differences in chronic morbidity. 7 A Swedish study of social class differences in the social consequences of illness suggested that the prevalence of LLTI may be overestimated in manual workers because this might limit work capacity more than it would among non-manual workers. 8 In contrast several authors have suggested that self reports may underestimate SES gradients because of lower expectations of health, and therefore higher thresholds of perceiving ill health, among more socially disadvantaged groups; and because of greater severity of disease, and more co-morbidity, among low SES groups. Several studies have shown that socially disadvantaged groups have more stoical attitudes to defining themselves as ill than more advantaged groups. [9] [10] [11] [12] Blaxter found that among manual social classes, those who defined their health as poor had high rates of illnesses and disabilities, while among non-manual social classes some who defined their health as poor had no disease or disability. 3 In The Netherlands self reports of chronic lung disease, heart disease, diabetes, and cancer generated lower prevalence estimates than diagnostic questionnaires in the same survey, diagnoses by the respondents' general practitioners, and cancer registries, this underreporting being particularly marked among respondents with lower education. 13, 14 Several studies have shown greater severity of disease and comorbidity among lower SES groups. Manual social classes not only have higher rates of LSI but they also have more long-term illnesses, and experience these with a greater intensity and frequency. 15 Studies of specific conditions (such as asthma and hip pain) have reported an inverse relationship between severity and SES. 16, 17 In the British Health and Lifestyle survey, among respondents reporting LSI those in lower income groups were significantly more likely to report this as a result of disabling or life-threatening conditions, to have more conditions, and to have worse respiratory and cognitive functioning. 18 Although there are suggestions that there might be SES differences in response to questions about chronic illness, few studies have directly examined this issue (and the two that did reached opposite conclusions 7, 18 ). This paper aims systematically to explore this issue in relation to LSI, using a suite of questions designed to supplement the GHS question. Our hypotheses were that more prompts would be required to elicit any conditions from lower SES respondents; that SES gradients would be steeper after all the prompts; that lower SES respondents would initially report more serious conditions, and less serious ones only in response to prompts; and that lower SES respondents might require more prompting to report particular types of conditions (such as mental health problems).
Methods

The sample
The data are from The West of Scotland Twenty-07 Study, a prospective survey of health inequalities following three age groups (born in the early 1930s, 1950s, and 1970s) from 1987/88. It is based on a two-stage stratified random sample within the Central Clydeside Conurbation, a predominantly urban area in the West of Scotland with a population of 1.5 million (around one-third of the Scottish population) in 1991. This area has generally poor health, and had an all-cause standardized mortality ratio (SMR), relative to Scotland, of 109 in 1981; however, the SMRs of the 52 postcode sectors forming the primary sampling units ranged from 62 to 147, so a full range of variation in health status is represented. These postcode sectors were selected to represent the range of social advantage/disadvantage as measured by employment rates and proportion in low income socioeconomic groups at the 1981 census. Further details of the design are described elsewhere. 19, 20 Each sweep of fieldwork was approved by the University of Glasgow's Ethics Committee for non-clinical research on human subjects. We use data collected in 1991 because: this was the first time we applied a special module on chronic illness to both the older two cohorts; contemporary data are available from census on area level deprivation and on the SES representativeness of our sample; and we have previously published an analysis of responses to this module in that year in relation to gender. 21 The response rate to this second sweep of data collection was 82% in the older and 87% in the middle cohort. The achieved sample size with data on LSI was 858 in the older cohort (mean age 5 59.1, SD 5 0.56), and 852 in the middle one (mean age 5 40.0, SD 5 0.76). They were broadly representative in SES characteristics of those of similar age in the study area at the 1991 Census. 22 
The measures
Face-to-face home interviews were conducted by trained nurse interviewers. Respondents were asked the standard question (referred to subsequently as the GHS question): 'Do you have a long-standing illness, disability or infirmity? By long-standing I mean anything that has troubled you over a period of time or that is likely to affect you over a period of time?'. 4 This question was followed by a series of additional prompts as follows: 24 and the conditions mentioned by more than 25 of the respondents in the oldest cohort in the first sweep of the Twenty-07 study.
The nurses asked 'is there anything else?' after the initial GHS question and after each prompt, and recorded the name of each condition reported and the question that had elicited it. After recording the names of all chronic conditions named in response to all four questions the nurses went back to ask a more detailed set of questions about each condition (covering limitation, duration, and pain or discomfort). All the reported conditions were categorized into three levels of seriousness, using the UK Royal College of General Practitioners' (RCGP) classification of 'serious, intermediate, and trivial' conditions. 25 We classified as relatively severe conditions that were:
non-trivial (i.e. RCGP intermediate or serious) had lasted longer than a year limited activities quite a lot or a very great deal, or caused pain or discomfort quite a lot of the time or all the time.
We also classified the conditions into five broad groups: mental, vascular, respiratory, digestive, and musculoskeletal, using the International Classification of Diseases 9th revision. 26 We use the two measures of SES, which are most frequently used in the UK: occupational social class of head of household, using the UK Registrar General's 6-fold classification 27 ; and Depcat, the 1991 version of the 7-fold classification of the Carstairs-Morris deprivation score for the postcode sector of residence, 28, 29 based on proportions of: overcrowded households, unemployed males, heads of household in social classes IV and V, and non-owner occupied properties. This ecological measure is commonly used in needs assessment and resource allocation calculations in the UK. Of those responding to the chronic illness module there were no missing data on age, sex, or Depcat, and 15 cases with missing data on social class.
Analysis strategy
The analysis is person-based rather than condition-based. We dichotomized the subjects in three different ways. The first was according to whether or not they reported a condition to the GHS question alone. This was to check that the expected SES gradients were, indeed, present in the data. We then subdivided those who did not report a condition to the GHS questions according to whether or not they reported one to the additional prompts. The test for an SES gradient in this additional reporting is the test of our main hypothesis. Finally, we divided people into whether they reported a condition to either the GHS question or the additional prompts, in order to show the effect on the SES gradient of including the prompts. The classification by 'seriousness' categories and ICD codes was similarly based on whether or not the subject reported a condition in that category. As a summary measure for the SES gradient in reporting of chronic conditions we chose the Relative Index of Inequality (RII). 30 This is derived by ranking the subjects on each of the SES measures, social class, and Depcat. As both measures are discrete, the mean rank of each social class, or each Depcat category, is assigned to all its members. Dividing the resulting ranks by the sample size, gives an index that varies between 0 and 1, and takes into account both the different number of categories and the number of subjects in each category. The RII can be interpreted as the ratio of reported chronic illness of the most deprived relative to the most advantaged.
For each of the dichotomies described, we used logistic regression to estimate the RII and repeated this for each SES measure and each classification of conditions. All of these analyses were adjusted for age and sex. We tested for two-way interactions between SES and cohort on the grounds that there might be stronger SES gradients in the 1930s cohort; these were not significant so are not included in the models.
Results
Of the respondents 58% said 'yes' to the GHS question (47% in the 1950s and 71% in the 1930s cohorts). An additional 20% said 'yes' to one or more subsequent prompts, giving an overall prevalence of 78% after all prompts (Table 1) . Thus almost half (48%) who had said 'no' to the GHS question said 'yes' to a subsequent prompt.
As expected, those in lower SES groups were more likely to say 'yes' to the initial GHS question (OR 5 2.14, CI 5 1.49-3.08 for class and 2.01, 1.41-2.87 for Depcat). However, contrary to hypothesis, among those who said 'no' to the GHS question there was no significant difference by class (1.54, 0.87-2.70) or Depcat (0.86, 0.50-1.46) in the likelihood of reporting any conditions to the further prompts. Combining the response for the GHS question and all prompts, therefore, led to an odds ratio for class (2.16, 1.40-3.33) very similar to that initially observed for the GHS question. For Depcat the odds ratio for all questions combined was non-significant and lower (1.50, 0.98-2.29) than observed for the GHS question alone (Figures 1 and 2) .
For 'non-trivial' conditions there was little SES differentiation by social class or Depcat in response to the GHS question, responses to the prompts among those who had said no to the GHS question, or the combined prevalence (Figures 1 and 2 ; Supplementary Table 2 ). For the other more severe classifications (limiting, long duration and painful conditions), the 'yes' responses to the GHS question were more strongly patterned by both social class and Depcat than responses to any of the prompts among those who said no to the GHS question (only one of which, painful conditions by Depcat, was statistically significant). In consequence the prevalence from the combined questions was less strongly socially graded than that observed from the GHS question.
For conditions grouped into ICD categories (Figures 1 and 2 ; Supplementary Table 3) , only the responses to the mental prompt reached statistical significance (by class and Depcat) among those who said no to the GHS question. For all condition groups except digestive, the social gradient by class and Depcat for the GHS question alone was steeper than for the GHS question plus prompts.
Discussion
The prevalence of LSI elicited by the GHS question, was, as expected, strongly patterned by SES. Our findings of steep SES gradients, and of particularly steep SES gradients for long duration, painful and limiting conditions among lower SES respondents, are consistent with those of other studies. [15] [16] [17] [18] The high prevalence in this study is consistent with other reports of high chronic illness prevalence in the West of Scotland. 31 As we have previously reported, additional prompting raises the reported prevalence of LSI substantially, the prompts have a dramatic effect on the reported prevalence of mental conditions (from 4 to 14.5%), and the majority of the extra conditions resulted from presenting the respondents with cards showing named conditions. 21 This mirrors findings from the GHS itself.
In 1977 and 1978 the GHS used a different method for measuring chronic illness. 32, 33 Respondents were shown a card with 'common health problems or symptoms', and were asked whether they had any of these 'Health problems that are recurring or that you have all the time'. They were also asked to report whether they had any other problems not listed on the card. In response to this question format, prevalence of chronic illness rose from 25% the previous year to 56% among men, and from 26 to 70% among women.
Our data do not, however, support the hypothesis that those in poorer social circumstances are more likely to fail to report significant morbidity in response to the GHS question and need additional prompting to elicit chronic health problems. There was no significant SES gradient in reporting conditions among those who had not reported any to the initial GHS question. Nor do they support the hypothesis that SES gradients in morbidity are underestimated by using the GHS question rather than more detailed questioning. Rather they suggest the opposite is more often the case: steeper gradients did not emerge in response to detailed further prompting, even for mental health conditions that previous literature suggests might not be considered 'real illness' by poorer groups. The only exception was for digestive disorders, for which we have no explanation.
The observed gradients for the additional yield from the extra prompts among those who said no to the GHS question should be treated with some caution. These analyses are all based on smaller numbers and, in cases where the GHS prevalence is high, there are few persons remaining in the lower social classes or more deprived areas. As a result, the estimates tend to be less reliable than those of the GHS prevalence or that of the GHS plus the additional prompts. Given the high initial prevalence by the GHS question alone, the scope for generating steeper SES gradients is constrained.
This analysis is limited in that there is no gold standard by which we can assess 'real' prevalence and therefore 'real' levels of underreporting or overreporting. It is also limited in that it only includes two narrow age groups rather than a representative sample of all age groups, and it is located in only one region of the UK, the West of Scotland. The extent to which these findings are generalizable to other age groups and places is an empirical Table 1 Numbers (%) saying 'yes' to initial GHS question; of those saying no to initial GHS question, numbers (%) saying 'yes' or 'no' to any further prompts; and prevalence after GHS and all prompts: by (a) social class, and (b) Depcat question that requires similar studies to be undertaken on other samples. However, it might be expected that relatively disadvantaged people born in the 1930s in the West of Scotland would have particularly stoical attitudes towards illness and high thresholds for defining themselves as ill given the high rates of material, social, and health disadvantage experienced in this area during the depression and war years. To a lesser extent one would also expect this among those born in the 1950s. The fact that we did not observe a greater extra yield among the more socioeconomically disadvantaged in this region is particularly surprising because it runs counter to expectations from studies of lay concepts of illness, which report more stoicism in lower social class because of higher levels of co-morbidity, lower expectations of health and functioning, and more adverse life events.
Given the widespread use of the GHS question (and its census counterpart) in research and policy on inequalities in health, it is surprising how few studies have directly examined SES differences in the way people respond to such questions and the sort of conditions they fail to capture. In the absence of such research it is commonly assumed that they either overestimate or underestimate SES gradients. This study suggests that neither is the case, but we would urge further research to provide firmer evidence on this important point. 
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